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Product Specifications 



Product 
Description 



The HP 97556/58/60 SCSI single-ended and differential 
interface disk drives are reliable, low cost, high capacity, 
high performance, random access mass storage devices. 
Each product utilizes sputtered thin-film 5.25-inch disks 
as storage media. The total unformatted capacity of the 
disk drives is 796 megabytes for the 97556, 1268 megabytes 
for the 97558, and 1606 megabytes for the 97560. This 
equates to 677, 1079 and 1367 megabytes of formatted user 
capacity, respectively. 

Low cost, high capadty, and reliability are achieved with an 
advanced hybrid servo design that provides the flexibility 
and performance of a dedicated servo system and the 
dynamic head alignment of an embedded servo system. 

High performance (13.5 msec random average seeks) and 
low power consumption are achieved with a state-of-the-art 
HP-designed actuator. Close tolemnce disk spacing 
aEows up to 10 plattere in the standard 5.25-inch form 
factor for maximum capadty and low cost/megab)^. An 
HP-designed spindle motor provides the required starting 
torque for the disk stack of up to 10 platters. 

The disk drive electrical interface is compatible with the 
industiy standard Small Computer System Interface (SCSI). 
The drive is identical to the 5.25-inch minifloppy in size 
and voltage requirements. Figure 1-1 shows the major 
components of the disk drive. Mounting instructions are in 
chapter 2. 
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Key features of the HP 97556/58/60 Didc Drives are: 

■ ffigh reliability (150,000 hours MTBF). 

■ Synchronous burst data tmnsfer rate of up to ten 
megabytes per second. 

■ Embedded controller incorporating SCSI-2 compatibility. 

■ Unformatted capacities of 796, 1268, and 1606 Me^bytes. 

■ Formatted capacities of 677, 1279, and 1367 M^abytes. 

■ Extensive use of HP*s state-of-the-art VLSI processes. 

■ High performance HP-designed actuator. 

■ Industry standard 5.25-inch form factor and voltage 
requirements. 



Options 



The foUowing options are available: 

■ Orderable with or without a front bezel, 

■ Orderable with or without a front panel LED indicator. 

■ Orderable with or without terminator resistor packs. 

■ Ordemble with one of the following three terminator 
options: 

a The disk drive supplies +6 V to the on-board 

terminators only. 
D The didc drive supplies +5 V to the on-board 

terminators, and to pin 26 of the SCSI Connector. 
D The host or initiator supplies +5 V to pin 26 of the 

SCSI Connector for the on-board terminators. 



Related 
Documentation 



The fcdlowing documentation provides information related 
to the opemtion of the HP 97556/58/60 T/P Disk Drives: 

■ SmaU CompiMr Systems Interface: ANSI X3T9,2/86'109 
(Rev IOC), X3T9/89m2 

■ Common Command Set (CCS) of the Small Computer 
System Interface (SCSI): ANSI X3T9,2/8&52 (Rev 4.B) 
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Figure 1-1. Disk Drive major Components. 
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Specials 



For customer needs that differ from the products described 
in this manual^ Hewlett-Packard mxi provide speciaUy 
modified prodmets. These modifimtions are ordered, 

defined, engineered, and mannfactni^d nnder "^j^al" 
contract negotiations. 



Disk Drive 
Specifications 



The opemting sp^ificmtions for the HP 97556/58/60 dig*: 
drives are listed on the following pages. 



Caution 



« 



The HP 97556/58/60 must be operated within the 
environmental limits specified in this chapter in order for it 
to ftmction properly. 



Interface interface typ^ 



Indnstiy Standard SCSI 



Coiitrollen 

Overhead time: 
Buffer size: 
Buffer type: 



< 1 msec 
128 kbytes 
Dual-ported 



Interleave 



1:1 



Seek Time IVack to track seek: 3.0 msec 



Bandoia average 
Majdnmni s^k: 



13.5 msec 



25.0 msec 



Seek time is defined as the time firom when the actuator 
begins to move until the head hi^ settled over the tai^et 
track. It dms not include any controller overhead time. 
The values above are derive fi^m a representative sample 
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of disk drives measured tinder normal temperature and 
voltage conditions. 

Track to track seek time is the mean value of all seek times 
measured when performing all possible single track seeks. 

Random average seek time is the time to do all possible 
random seeks divided by the number of random seeks 
possible. 

Maximum seek time is the time it takes to seek 1962 
cylinders. 



Spin-up Time From Power-on to Ready for Access: 



Topical* 
Blaximiiiii: 



33 seconds 
55 seconds 



From Power-on to SCSI Bus Selection: 



Typical: 
Maximum: 



3 seconds 
5 seconds 



Rotational Latency Average time: 



7.5 ms ±1% 



Internal 

Data Transfer Rate 

(Confrolter^isk) 



Burst: 



Sustained: 



2.88 megabytes/s (23 
megabits/second) for a single 
sector transfer. 

> 2.2 mei^bjrtes/second (17.6 
megabits/second) for a continuous 
transfer. 



External Asynchronous: 

Data Transfer Rate 

(Host/Controller) Synchronous: 



1.5 megabytes/second 

up to 10 megabytes/second 
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Disk Drive Capacities 



Formatted capadtias are ffwen in pareBtheses and are 
calculated using a 512-byte sector. When other sector sizes 
are n^d, formattod capadtiies will change. 





HP 9T556 


HP 97558 


HP 97560 


Disks per: 


6 


8 


10 


Data 








Surfaces: 


11 


15 


19 


Tracks 








per 








Surface: ^ 


1680 (1670) 


1962 (1952) 


1962 (1952) 


Sectors 








per: 








Track 


72 (72) 


72 (72) 


72 (72) 


Surface 


120,960 (120,240) 


141,264 (140,544) 


141,264 (140,544) 


Drive 


1,330,560 (1,322,640) 


2,118,960 (2,108,160) 


2,684,016 (2,670,336) 


Data 








Bytes Per: 








Sector 


598 (512) 


598 (512) 


598 (512) 


TVack 


43,100 (36,864) 


43,100 (36,864) 


43,100 (36,864) 


Surface 


72,408,800(61,562,880) 


84,562,2(K3 (71,958,528) 


84,562,200 (71,958,528) 


Drive 


796,488,000 (677,191,680) 


1,268,433,0£M) (1,079,377,920) 


1,^)6,681,800 (1,367,212,032) 


Notes: 






1. Eight physj 
track, leavi 


ical tracks are reserved as spares, one is for defect list storage, an 
ng 1670 (97556) or 1952 (97558/60) user accessable tracks. 


d one is a maintenance 
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Recoverable Data Less than ten (10) errors in 10^^ bits transferred when the 
Error Rate ^sk drive is operated within the spedfled environmental 
limits. 

Unrecoverable Data Less than ten (lO) error in 10^^ bits transferred when the 
Error Rate disk drive is operated within the specified environmental 
limits. 

Seek Error Rate Less than ten (10) seek error in 10^ seeks when the drive is 
opemted within the specified environmental limits. 

Disk Speed 4002 rpm ±i% 

Recording Density 1102 flnx revei^s/mm (28,000/in.) on innermost track. 
Track Density 73 tracks/mm (1865 tracks/in.) 
Coding System 2-7 Run Length Limited (RLL) Code: 



Data 


Transition 


Pattern 


Pattern 


00 


imo 


01 


0100 


100 


001000 


101 


100100 


111 


000100 


1101 


(X)100100 


1100 


00001000 
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DC Powef Note: AH values assume input volts^es are witWn Mmits 
spedfied by the input pcmer mquiremts. 



operating 
Condition 


+5 Vdc 
Current 


-hl2 Vdc(^^«) 
Current^ 


4-12 VdC(p«^fe) 
Current ^*^ 


Power 




Single- 
Ended 


BiC 
(Idle) 


Diff. 

(Rx/Tx) 






Single- 
Ended 


Die 


Start-up 
















-Typ. 


1.7 A 


2.3 A 




4.8 A 


5.1 A 






- Max. 


1.9 A 


2.6 A 




5.1 A 


5.1 A 






Running^ 
















-Typ. 


1.7 A 


2.3 A 


3.3 A 


1.60 A 




28 W 


31 W 


- Max. 


1.9 A 


2.6 A 


3.6 A 


1.80 A 




31 W 


34 W 


Seeking* 
















-Typ. 


1.7 A 


2.3 A 




2.3 A 


2.9 A 


35 W 


38W 


- Max. 


1.9 A 


2.6 A 




2.7 A 


3.9 A 


41 W 


44 W 


Notes: 






1. Typical +12 Vdc currents are for sustained drive operation at 25**C ambient temperature 
Maximum 4-12 Vdc ciurents are for initial drive turn on at O'^C ancient temperature. 

2. Peak values shown are for occiurences greater than 5 msec duration. 






3. Spindle up to speed and actuator is track foEowing. 

4. Assmning random seeks with a short (7.5 msec) latency between seeks. 
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1.61- 



1~ 



C3SP0102 



TYPICAL +12V CURRENT 

START . UP — »4-* RUNN I NG *-U- SEEK I NG-^ 



15 
4.5 



SEEKING 
PEAKS 



SEEKING 
AVERAGE 



RUNNING 
AVERAGE 



10 



13 



15 



20 



25 



30 



53 TYP 
55 MAX 



READY FOR 
ACCESS 



TIME (SECONDS) 
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Electromagnetic 
Emissions 



Radiated and conducted interference for the 
HP 975566/58/60T/P di^ drives: 

These products have been characterized from 10 kHz to 1 
GHz as individnal "components" (incomplete in nature). 
Data is available upon request 

End user system emissions are highly dependent upon 
the characteristics of the sjrstem in which the product is 
installed. A complete test and evaluation program should 
be performed on the end use appli^tion. 



Acoustical Noise 



Less than 50 dbA sound pressure level while performing 
random address seeks. 



Safety TMs product will be evaluated as a component (incomplete 
in nature) to: 

■ DEC: 950 (EN 60950) 

■ UL: 1950 

■ CSA: C22.2 No. 950-M89 

■ TUV: DIN lEC 950/VDE 0806/8.81 

A complete test and evaluation program should be 
performed on the end use application. 



Physical 
Ciiaracteristics 



Unit Weight: 

Shipping Wei^t: 

Single-Unit Fackage: 
Four-Unit Packs^e: 

Dimensions^: 

Length: 

Width: 

Height: 

^Exduding front bezel. 



3.4 kg (7.5 lbs) 



4.5 kg (10 lbs) 
14.8 kg (33 lbs) 



203 mm (8.00 in.) 
146 mm (5.75 in.) 
83 mm (3.25 in.) 
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Disk Drive 

Environmental 

Requirements 



The environmental requirements for the proper operation 
of the HP 97566/58/60 disk drives are listed on the 
following pi^es. 



Input Power Voltage: 

Requirements 

Regulation: 

+5 V: 
+ 12 V: 



+5V, +12 V 



±5% 
% 



±5%^ 



^±10% tolerance allowed during start-np. 



Ripple and Noise: 

+5 V: 
+ 12 V: 



< 100 mVj 

< 150 mV, 



p-p 



p-p 



Ambient Air 
Temperature 



Operating^: 
Nonoperating^ : 



0°C to 50°C (32°F to 122°F) 



-40°C to 65°C (.40°F to 149°F) 



^Maximum rate of change shall not exceed 20°C (36°F) per 
hour. 



Relative Humidity (^rating^: 



8% to 80% with wet bnlb limit of 
28°C 



Nonoperating^ : 



5% to 80% 



^Excludes aU conditions which can canse condensation in or 
on the disk drive. 
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Altitude Operatii]«s 

Nonopaimtin^ 



61 m (100 ft) below sm level to 3 
046 m (10,000 ft) above sea level. 

305 m (1,000 ft) below sea level to 
15 240 m (50,^)0 ft) above sea 
level. 



Shock Operatii^ 



Nonoperating: 



11 ms, half wave sine sh^k with a 
peak ampHtiide of 2.0 g's without 
change in performance. 

11 ms, half wave sine shocA: with a 
peak amplitude of 6.0 g's without 
loss of data. 

11 ms, half sine shock with peak 
amplitude of 30 g. 

26 ms, tmpezoidal shock with peak 
amplitude of 25 g. 



Swept Sine Vibration Operatinr* 



Nonopeimting: 



0.25 g (peak), 5 to 500 Hz with no 
loss in performance or data. 

0.5 g (peak), 5 to 500 Hz with no 
loss of data. 

0.5 g (peak), 5 to 500 Hz. 



Random Vibration %eratiii^ 



Power spectml density of 
0.0001 g^/Hz from 5 to 350 Hz, 
decreasing by 6 dB/octave from 
350 Hz to 500 Hz (approximately 
0.21 foms) in any translational 
direction. 
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Nonoperating: 



Power spectral density of 
0.015 g2/Hz from 5 to 100 Hz, 
decreasing by 6 dB/octave from 
100 to 137 Hz then constant from 
137 Hz to 350 Hz, and decreasing 
by 6 dB/octave from 350 to 500 Hz 
(approximately 2.09 grms) in any 
translational direction. 



Elecfromagnetic 
Radiation 



Radiated: 

Conducted: 

+5 V: 



< 3V/m from 14 kHz to 200 MHz 



< 200 mVp-p from 100 kHz to 250 
MHz 



+ 12 V: 



< 400 mVp-p from 100 kHz to 250 
MHz 



Maffietia 



< 4 gauss 47.5 to 198 Hz 



Elecfrostatic 
Discharge 



Note: Current regulations do not specify or require 
Electrostatic Discharge (ESD) testing. 

These products have been characterized as individual 
"components" (incomplete in nature) with a 
company-imposed set of operational and non-operational 
standardized tests. Data is avdlable upon request 

ESD susceptibility is highly dependent upon the 
characteristics of the ^stem in which the product is 
installed. A complete test and evaluation program should 
be performed on the end use application. Avoid ESD 
damage by using proper grounding procedures whenever 
the drive is handled. 



Tilt The disk drive will meet all performance specifications 
in any orientation. Refer to chapter two for mounting 
instructions. 
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2 



Product Installation 



Introduction 



Note 



This chapter provides information for the mechanical and 
electrical installation of the disk drive. For your reference, 
the diagrams are included at the end of the chapter. 

The purpose of a correct installation is to provide an 
optimum environment for the disk drive. Continually 
subjecting the disk drive to the extremes of the 
environmental specifications restilts in stress on the 
product and can result in early failure or less reliable 
operation. All possible combinations of stresses have not 
been tested and the results of simultaneously applying 
worst case extremes of several environment parameters are 
unpredictable. 



Unpack- 
ing/Repacking the 
Disk Drive 



Note 



^ 



The didc drive is shipped in a reusable shipping container. 
Retain the shipping container and all packing material for 
re-shipment. 



DRAFT 
12/5/90 12:46 



Product installation 2-1 



Inspecting the 
Shipping Container 



Caution 



• 



When your sMpmeat arrives, ensure that it is complete 
as specified by the mrrier's bill of lading. Inspect the 
shipping container immediately npon receipt for evidence of 
mishandling during tian^t If the container is damaged or 
water steined, request that the (furrier's agent be present 
when the container is unpacked. 

Handle the disk drive with care. Until secured in an end 
user chassis, it is susceptible to excessive mechanical shmk^ 
vibration, and Electrostatic Dischax^fe (ESD). Also, handle 
the printed circuit assembly (PCA) by the edges only. 
Follow approved grounding procedures. Improper handling 
may cause damage to the equipment which is not covered 
under your warmnty. 



Inspecting the 
Disk Driwe 



Refer to figure 2-1, ^move the disk drive from the 
shipping container and inspect it for any mechanical 
damage that miy have cKscurred during shipment. If any 
damage is observed, immediately notify Hewlett-Padkard 
and file a daim with any caitier involved. 



Recording the 
Serial Number 



Each drive carries an individual serial number. Keep 
a record of all serial numbers. If your drive is lost or 
stolen, the serial number is often nece^aiy for tracing and 
recovery, as well as for any insurance daims. 



Return Shipment 
Addresses 



Vendor Pwchases 

J^tum the drive(s) to the vendor from which it was 
pumhased. Refer to the oripnal orctering information for 
the correct address for that vendor. 

Hewtett-Paekard Dfrect Pirehases 

If you purchased your drive(s) directly from 
Hewlett-Packaiii, return them to the following address: 
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Re-Packing For 
Shipment 



Caution 



• 



Hewlett-Packard 
Disk Mechanisms Division 
11413 Chinden Blvd. 
Boise, Idaho 83714 

Use the original container and packaging material supplied 
with the drive for any shipments. If the original container 
is not available, yon can order the following new packing 
kits from Hewlett-Packard: HP 19518A for the single-nnit 
kit^ or HP 19519A for the four-unit kit. You can also 
order individual kit components (listed with their part 
numbers in figure 2-1). Consult your authorized distributor 
or Hewlett-Packard Sales Representative for ordering 
instructions. Hewlett-Packard recommends that all 
shipments be insured. 

Never ship less than four drives in the four-unit package. 
The drives may be damaged in shipment if the four-unit 
package is not completely loaded. Use the single-unit 
package for shipments of less than four. 



Packaging Pack the drive or drives as shown in the figure 2-1. Seal 
each static shielded b^ with adhesive tape. Seal both the 
inner and outer cartons securely with adhesive tape. 
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Figure 2-1. Sini^e- and Four-Uiiit Pad^aging Kits. 



SINGLE-UNIT PACKAGING KIT 
HP 19518A 




MOLDED CUSHION 

97533-80070 
(INCLUDES TWO CUSHIONS) 

SPACER BLOCK 
97533-80063 

BAG STATIC SHIELDED 

' 9222-0662 
(BAG MUST BE SEALED) 



PLACE DRIVE 

CONNECTORS AGAINST 

SPACER BLOCK 

DISK DRIVE 



INNER CARTON 
97533-80072 



> OUTER CARTON 
97533-80071 

SH I PP I NG 
DOCUMENTS 



SHIPPING WEIGHT: 4.5 kg (10 lbs) 



C3EPD12 



FOUR-UNIT PACKAGING KIT 
HP 19519A 




MOLDED CUSHION 
97533-80060 

(INCLUDES TWO CUSHIONS) 

SPACER BLOCK 
97533-80063 



BAG STATIC SHIELDED 

9222-0662 
(BAG MUST BE SEALED) 

PLACE DRIVE 

CONNECTORS AGA I NST 

SPACER BLOCK 



DISK DRIVE 

INNER CARTON, 
97533-80062 



SHIPPING 
DOCUMENTS 



OUTER CARTON 
97533-8006 1 



SHIPPING WEIGHT: 14.8 kg (33 lbs) 
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Mounting 
Information 



Since each instaUation of the product can be unique, the 
following information should be taken into consideration 
when mounting the product. The disk drive can be 
mounted in any axis. 



Safety/Regulatory 
Considerations 



When installing an HP 97556/58/60 Disk Drive into an 
end use product, safety and regulatory conditions of 
acceptability should be considered. 

If the front bezel option has been installed, it should be 
evaluated in the intended end use application. 



Chassis Dimensions 

and Mounting Screw 

Locations 



The physical dimensions and mounting screw locations 
for the disk drive chassis are shown in figure 2-2. The 
length dimensions shown are for the chassis only and do 
not indude clearances for power and interface connectoi^. 



Connector 

Dimensions and 

Locations 



The physical locations and dimensions of the Sin^e Ended 
and Differential di^ drive connectors are shown in figures 
2-3 and 2-4 respectively. 



Physical Mounting 



There are eight (8) threaded mounting holes (for 6/32 
threads) on the disk drive: two on each side, and four on 
the bottom. Typically, the disk drive is fastened directly to 
a chassis with 6/32 sci^ws. Use the following guidelines to 
mount the disk drive: 

■ Use 6/32 screws and torque them to 10 inch-pounds. 

■ When mounted, the hardware must not protrude more 
than 1 mm (0.04 in.) beyond the inside of the disk drive 
frame. 
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Airflow Requireinefits 



The disk drive ^ust be i^sti^U^ such that the amMent 
air temperature surrouading the disk drive is nmintained 
^ wi^Q the- UiMts -spe^e<| in chapter 1. 

Airiow i8-«efuii«d^to .'Miintaiii'disk drive performance 
and relability. The di^ drive can be cooled by forced air 
or by natnwd ceding, Forod air mi^r be neces^ycy if the 
di^ drive is located ipthin a cabinet or other endosnre. 
If forced air cooling is not n^d, the disk drive must be 
located snch that internal heat is conducted away from 
the drive and no onteide heat sources raise the operating 
temperatures above the limits shown in chapter 1, 

As a guideline, the estimated front to badk airflow to 
prevent exceeding the maiimum operating tempemtures 
shown in figure 2-5 at 50®C ambient air tempemture is 
seven cubic feet per minute. This is a function of the 
specific airflow pattern inside the cabinet where the disk 
drive is installed. 

As an additional guideline, the airflow should be ac^usted. 
to prevent the tempemture measuring points on the HDA 
casting and the printed circuit assembly from exceeding the 
limits shown in figure 2-5. 

All temperature measurements should be made under 
normal operating conditions, i.e. the drive should be 
performing random ^eks with a one/half latenqr between 
seeks. K the end use applioition requires consistent drive 
operation exceecMng these conditions, the temperature 
mei^urements should be made under those conditions. 



2-6 Product Inslallatioii 



DRAFT 
12/5/iO 12:4S 



SCSI Address 
Selection 



Note 



i 



Refer to figate 2-6. The SCSI address for the drive is 
determined by the states (open or shorted) of three pin-sets 
located near the SCSI connector. The drive is shipped from 
the factoiy with shorting jumpers acro^ all three pin-sets 
which sets np a SCSI Address of 7. Figure 2-6 shows the 
location of tiie pin-sets and the jumper setups for the SCSI 
addresses. 

Save any removed shorting jumpers for future use. 



Synchronized 
Spindle 



The Synchronized Spindle pins are located next to the 
Address selection pins. Refer to figure 2-6 for the location 
and identification of the Sjmchronized Spindle pins. 

There are four synchronized spindle modes: Stand Alone, 
Slave, Master, and Master Control. The HP 97556/58/60 
SCSI disk drives supports aE four modes. 

The power-on default for all drives is the Stand Alone 
Mode. Refer to figure 2-6 for the location and identification 
of the Synchronized Spindle pins, and the specifications for 
the Master Sync output and the Slave Sync input. 

Stand Alone. When the drive is in the Stand Alone Mode: 

■ It does not tiansmit a Master Sync Signal. 

■ It does not accept externally sourced Slave sync inputs. 

Slave. When the drive is set to the Slave configuration: 

■ It does not transmit a Master Sync signal. 

■ It receives input ^rnc firom pin 3. 

Master. When the drive is set to the Master configumtion: 

■ It transmits a Master Sync signal from pins 1 and 3. 

■ It syncs internally to the same signal. 
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Mode Select 
Commanci 



Mbster ControL When the drive is set to the Master 
Coii^^l oQnflgaratioii: 

m It limitsmits a Master Syne signal from pin 1. 
■ It receives input ^nc from pin 3. 

Synchronized Spindle is controlled with the RPL bits in 
parameter pai^ 04 (hex), byte 17 of the MODE SELECT 
command. In addition, byte 18 of the same page provides 
for p<^itional ofeet from the inpnt ^ync signal. Refer to 
the MODE SELECT, MODE SENSE section in the HP 
97556/58/60 Techniod Reference Manual for more details 
about implementing these frmctions. 

MODE SELECT Syncfironized Spindle Cofi^ol 



RJ^L Bits 


Bit 1 


Bit 


Function 








Disables synchrcmisation functioxi (def^ilt). 





1 


Sets drive to SLAVE configuration. 


1 





Sets drive to MASTER configuration. 


1 


1 


Sets drive to MASTER CONTROL configuration. 



Options Connector 



Note 



ll 



The Options connector located on the underside of the drive 
electronioi/contrcdler PCA conskts of six pin-sets which 
control the operation of the options. See figure 2-7 for 
pin-set locations and option selections. 

Save any removed shorting jumpers for future use. 
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Termination Power 
Source Options 



Refer to figure 2-7. The termination power source can be 
reconfigured with the appropriate shorting jumpers (0 « 
open, 1 * shorted) on pin-sets 1 and 2. 



Terminator Resist^' Packs 

The drive is shipped with three (single-ended drives) or 
two (differential drives) terminator resistor packs installed. 
The resistor packs are IcK^ted under the drive as shown in 
figures 2-3 and 2-4. When installing multiple drives on the 
SCSI channel, the packs must be removed from all but the 
last drive in the chain. The drives can be ordered from 
the factoiy with the packs removed. When re-installing 
the pacAs, ensure that they are properly keyed into their 
connectoi^ (see figures 2-3 and 2-4). 



Synchronous Data 

Transfer Request 

(SDTR) 



Refer to figure 2-7. When pin-set 4 is shorted (1 position) 
the drive wiU initiate an SDTR message at power-on 
and RESET. When open (0 position) the drive wiU not 
initiate an SDTR message. The drive will respond to a 
host-initiated SDTR message whether this pin-set is open 
or shorted. 



Parity Option Setting 



Refer to figure 2-7. When pin-set 5 is shorted (1 position), 
the di^ drive checks parily on commands and data. When 
open (0 position), the disk drive does not check for parity. 
Parity bits are generated whether this pin-set is open or 
shorted. 



Auto Spin Up Option 



Refer to figure 2-7. When pin-set 6 is shorted (1 position), 
the disk drive will automatically spin up at power on. 
If open (0 position), the drive will not spin up until the 
Initiator sends a Start Unit command. When not in the 
auto spin up mode the drive will return "Not Ready" 
to an commands ^cept REQUEST SENSE, INQUIRY, 
RESERVE, RELEASE, and START UNIT until the drive is 
ready for access. 
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Drive Interface 
Connections 

SCSI Connector 



Refer to figure 2-6. The SCSI device connector is a 
nonshidded 50-pin connector consisting of two rows of 25 
male pins witli adjacent pins 2.54 mna (0.1 in.) apart. The 
phji^cal mnstraction and pin assignments for the connector 
conform to the SCSI specffications for single-ended and 
differential driver confignmtions. The connector pin 
^signments are listed in table 2-1 for the single-ended 
drive, and figure 2-2 for the differential drive. 

The SCSI cable connector should be a nonsWelded 50-pin 
keyed connector consisting of two rows of 25 female 
contacts with adjacent contacts 2.54 mm (0.1 in.) apart. A 
shroud and header body should be used. 



DC Power Connector 



Power requirements for the disk drive are listed in 
chapter 1. The power connedxjr on the rear of drive 
elertronics/controller PC A provides connection for dc power 
used by the drive. The pin assignments for the dc power 
connector are shown in figure 2-6. 



Frame Ground 
Connector 



The frame ground connector provides the ground contact to 
the HDA (see figures 2-3 and 2-4). This is a Faston®-type 
connector. 
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Mating Connector 
Reqyirements 



The recommended mating connector manufacturer's part 
numbers are as follows: 



Disk Drive 
Connector/Functioii 



BLecommended 
Mating Connector 



SCSI Coimector 
(sin^e-ended and differential) 

DC Power 



3M® 3425-6600 
AMP® 1-480424-0 



Frame Ground 



AMP® 62187-1 



Options Connector 
(siiortlng jumper) 



Syndironized Spindle ^ 
Pins Connector 



AMP® 531220-3 

(9 supplied with the disk drive; 

manufacturer supplies rail of 10) 

AMP® Housing 4-87456-9 
Note: Also requires a contact set; 
refer to vendor docinnentation to 
select the proper contact set for 
the installed wire size. (For 20-24 
gauge wire, use AMP® 1-87309-4.) 



Cabling Requirements 



The disk drive adheres to the cabling requirements and 
limitations set forth in the ANSI SCSI specifications. 
Figures 2-3 and 2-4 show the physical location and 
dimensions of the connectors for the Single-Ended and 
Differential disk drives (respectively). 

Refer to the SCSI specifications for details. 

■ Cables with a characteristic impedance of 100 ohms 
±10% are recommended for unshielded flat or twisted 
pair ribbon cable. 

■ Cables with a chamcteristic impedance of 90 ohms ±10% 
are preferred for shielded cables. 

■ To minimize discontinuities and signal reflections, do not 
use cables with different impedances on the same bus. 
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■ A nMmmum cable size of 28 AWG should be iised to 
minimize Bdse ^ects and ei^nre proper distribution of 
termination power. 

■ Cables must be pmperly teiminated. 

Single-ended Cable 

For disk driires with dn^e-end ont^^nt, use the following 
cable information: 

■ A 50-condnctor flat cable or 25-signal twisted-pmr cable 
should be used. Cable length shall be equal to or less 
than 6.0 meters. This refers to internal and external 
cable length (except stubs). 

■ A stub le^|th oi no more than 0.1 meter is allowed off 
the main Mhe interconnection within any connected 
device. 

Differentiai Cable 

For disk drives with differential out^jut, use the following 
cable information: 

■ A 50-conductor flat cable or 25-signal twisted-pair cable 
should be used. Cable length shall be equal to or less 
than 25 meters. This refers to internal and external cable 
length (e^^pt stubs). 

■ A stub length of no more than 0.2 meter is allowed off 
the main line interconnection within any connected 
device. 
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Front Panel LED 
Indicator 



The light emitting diode (LED) on the front of the disk 
drive is an activity light that indicates the operational 
status of the drive from power-on, through the self-test 
diapiostics, and into nonnal operation. 



1. On 



2. Flashing 



3. Intermittent 



When the disk drive is switched on, the LED 
normally stays on during the power-on sequence. 
The LED stays on while the spindle motor is 
being started until it is up to speed. If the LED is 
does not go out, a catastrophic failure has 
occurred. The most probable cause is a failure of 
the drive electronics/controller PC A. 

A flashing LED (approximately 1 Hz) indicates 
that the controller has failed all or a portion of 
the internal diagnostic tests. 

After the power-on diagnostics have completed, 
the LED functions as an activity light and will go 
on any time the disk drive is executing a 
command, reading, or writing. If the LED is off, 
the drive is idle. 
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Table 2-1. SCSI Connector Single*ended Pin Assigmienis 



Pin Signal 


Pill ' Signal 


Pin Signal 


: ^.,t»in . 


Signal 


2 -Data Bit 


10; '■ -Data Bit T 


28 Ground 


40 


-]^T'^^' 


4 -Data Bit 1 


' 18: -Data Bit P 


30 Ground 


42 


-MSG 


6 -Data Bit 2 


20 Ground 


32 -ATN 


44 


-SEL 


8 -Data Bit 3 


22 Ground 


34 Ground 


46 


-C/D 


10 -Data Bit 4 


24 Gi^und 


36 -BSY 


48 


-REQ 


12 -Data Bit 5 


26 TERMPWR 


38 -ACK 


50 


-I/O 


14 -Data Bit 6 










Notes: 








1. All odd numbered pins 1 except pin 25, must be connected to ground. Pin 25 should be lefl 

2. Pin 26 is reserved for terminator resistor power soiuxe. 


. open. 





Table 2*2. SCSI Connecim' Differential Pin Assignments 




Pin 


Signal 


Pin Signal 


Pin Signal 


Pin 


Signal 


1 


Shield GND 


14 -DB(5) 


27 Ground 


39 


+MSG 


2 


Ground 


15 -J-DBCe) 


28 Ground 


40 


-MSG " 


3 


+DB(0) 


16 -DB(6) 


29 +ATN 


41 


+SEL 


4 


-DB(0) 


17 +DB(7) 


30 -ATN 


42 


-SEL 


5 


+DB(1) 


18 -DB(7) 


31 Ground 


43 


+C/D 


6 


-DB(1) 


19 +DB(P) 


32 Grotmd 


44 


-C/D 


T 


4'DB(2) 


20 -DB(P) 


33 -i-BSY 


45 


♦REQ 


8 


-DB(2) 


21 DIFFSENS 


34 -BSY 


46 


-REQ 


9 


♦DB(3) 


22 Ground 


35 ♦ACK 


47 


+1/0 


10 


-DB(3) 


23 Ground 


36 -ACK 


48 


-I/O 


11 


+DB(4) 


24 Ground 


37 +RST 


49 


Ground 


12 


-DB{4) 


25 TERMPWR 


38 -RST 


50 


Ground 


13 


♦DB{5) 


26 TERMPWR 








Note: 

cables i 


SHIELD GND is optional on some cables. (Implementors note: Some shielded flat ribbon 
use pin 1 as a connection to the shield.) 
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Figure 2-2. Di^ Drive IMmendoQS. 
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Figum 2-3. Connector Physical Dimensions, Single Ended 
Drives. 



Oroufid 
Conn •$ tor 



^ 



^ SCSI 
Connootor 



Pin 1 
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Connootor 



„0C 
Powtr 



± 
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1. 



31 



L 
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tho SCSI Connoetor 



6.60 rnn 
"0.26 !n 



76.96 rnn 



3,03 In 
82.80 rrwfi 



3.26 In 



108.20 im! 



4.26 In 
114.30 fiffi 



4.50 In 
139.70 rnn 



o o o o 



4 3 2 1 



5*50 In 
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Figure 2-4. Connector Physical Dimensions, Differential 
Driv^. 
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(2) Tormfnotor R«« fetor 
Pockogee Locoted Behind 
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Figiim 2-5. Tempei^rtiirt M^smring Pmnts. 



MAXIMUM RECOMMENDED OPERATING TEMPERATURES 



MECHANISM 



CASTING 
65° C Max 



SPINDLE OR 



HEATS INK 
72° C Max 




D/WRITE PLL 
C Max 



C3SPD207 
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Figure 2-6. Interface Connectors. 




PIN 



SIGNAL HMm 



MASTER SYNC 

GROUND 

SLAVE stm 

N/C 



SIGNAL SPECiriCATIC^S 



SLAVE SYIC INPUT 



4 0.5 jjSEC mtn 



14.092 + .003 iTiSEC 



MASTER SYNC OUTPUT 



OUTPy 



«1.30 iiSEC mfn 



14.992 •¥ .003 mSEC 



^^ 


\ 


SCSI iid(tr«as 


PIN SETS 


DRIVE 
ADDRESS 


3 2 1 



1 
1 

11 

1 
10 1 
1 1 
1 1 1 



1 
2 
3 
4 
5 
6 
7 


m OPEN 1 


- SHORTED 



PIN 



VOLTAGE 



12V DC ±5% 
12V RETURN 
5V RETURN 
5V DC ±5% 



C3SP020g 
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Figure 2-7. Option Pinsets. 



POWER CONNECTOR 




ADDRESS/ 

SYNCHRONIZED SPINDLE 

PIN-SETS 



SCSI CONNECTOR 



OPTION PIN-SETS 



AUTO SPIN UP 

PARITY 

SDTR INITIATION 

UNIT ATTENTION 

TERMINATOR +5V SOURCE 
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Option Pin-Set Selectioni 



Option Pin-Sets 


Pin-Seta 1 and 2 

1 5s open; 2 s= open 

1 = shortedi 2 = open 
1 = open; 2 s shorted 

1 s shorted; 2 = shorted 


On-Board Terminator +5V Source 

All Drives; Drive +SV not connected to tenninatcxv; initlat<»' suppUed +5V not 
connected to terminators. 

All Drives; Drive -fSV connected to on-board terminatois hut not to SCSI connector 
pins. 

Single Ended Drives: Initiator supplies -f 5V input to SCSI connector pin 26. 
Differential Drives; Initiator supplies 4* 5V input to SCSI connector pins 25 and 26. 

Single Ended Drlv^i: Drive ^SV connected to on-board terminators and to SCSI 
connector pin 26. 

Differential Drives: Drive 4-5V supplied to outboard terminators and to SCSI connector 
pins 25 and 26 


Pin-Set 3 

open 

shorted 


Unit Attention 
Enable Unit Attention 
Inhibit Unit Attention 


Pin-Set 4 

open 

shorted 


Drive Initiation of SDTB. Message 

Inhibit drive Initiation of SDTR m^sage 

Enable drive Initiation of SDTE message at Power-On and Reset 


Pin-Set 5 

open 

shorted 


Parity 

Inhibit parity checking 
Enable parity checking 


Pin-Set e 

open 

shorted 


Auto Spin-Up 

Drive wiU not spin up untE Initiator sends Start Unit command 

Drive will spin up automatically at Power-On 
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3 



Product Features 



Introduction 



TMs chapter provides information on supported features, 
supported commands, and a functional description of the 
HP 97556/58/60 disk drives. 



Supported 
Features 



The following features of the Small Computer Systems 
Interface (SCSI) are supported by the "Target". A 
"Target" is any HP 97556/58/60 disk drive. Device-spedfic 
information is also provided. 

■ Single-ended or DifTerential Drivers. The 

97556/58/60 "T" products contain single-ended drivers, 
and the 97556/58/60 "P" products contain differential 
drivei^. 

■ Unshielded Conneetois. The Target is equipped with a 
50-pin unshielded connector. 

■ Ariiitration. Full arbitration is supported. 

■ Disconnect. If allowed, the Target may disconnect after 
a command is received, and for any significant delay 
occurring during a data transfer operation. 
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Poi^i^oii Self-ti«tt In response to a power-on 
condition, the Tai^et performs the following self-test 
sequence: 

• Microprocessor Test 

• ROM Checksnm 

• Microprocessor RAM Test 

• Partial Biiffer RAM Test 

• SCSI Interface Test 

• Internal Date Path Test 

• Date Conlxoller T^rt; 

• Controller Initialization 

• Remaining Bnffer RAM Test 

• ECC Verifwrntion Test 

• Initialize Spare Table 

• Initialize Log 

• Wdt for Stert Command (selecteble with option 
switeh) 

• Initialize Sav^ Pages Information 

• R/W Access Test (each head) 

Bus Reset. In response to a SCSI bns reset or Bns 
Device Reset mess^e, the Target will perform the 
foUo^dng reset sequence: 

• Finish any Logical Blodi Write in Progress 

• Abort Any Command in Progress 

• Controller Initialization 

• Initialize Spare Table 

• Initialize Log 

• Initialize Saved P^es Information 
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SCSI Messages. The following SCSI messages are 
supported: 



Code Length 
(hex) (bytes) 



Direction^ 



00 1 CoiKimAnd Complete In 

01 2^ Extended Message to Follow (SDTR only) In/Out 



01 



The following extended message is supported: 
3* Request for SDTR 

* 3 =5 added length in bytes 



In/Out 



02 1 


L Save Data Pointers 


In 


04 ] 


Disconnect 


In 


05 1 


L hutiator Detected Error 


Out 


06 1 


L Abort 


Out 


07 1 


Message Reject 


In/Out 


08 1 


No Operation 


Out 


09 ] 


Message Parity Error 


Out 


OA ] 


Link Command Complete 


In 


OB 1 


L Link Command Complete (with flag) 


In 


OC 1 


Bus Device Reset 


Out 


80- ] 


I Identify 


In/Out 


FF 







Notes: 

1. In=Target to Initiator; Out=Initiator to Target. 

2. Second byte indicates length of extended message. 



Status Codas. The following status codes are supported: 



Code 


Status 


(hex) 




00 


Good 


02 


Check Condition 


08 


Busy 


10 


Intermediate 


18 


Reservation Conflict 
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Supported SCSI 
Commancis 



TMs section describes the SCSI commands that are 
execute by the "Ta^et''. A Tai^et is any HP 97^6/58/60 
disk drive. Table 3-^1 Msts SCSI commands that are 
esecn<M by the Ti^et. Prodnct-spedflc information is also 
provided. 



Command 



Table 3-1. Syppcmtd SCSI Commands 

Opcode Bescription 

(hex) 



Format Unit 



04 



Inquiry 


12 


Mode Select 


15 


(e-byte) 
(10-byte) 


55 


Mode Sense 


lA 


(e-byte) 
(lO-byte) 


5A 


Read 




(6.byte) 
(10-byte) 


08 
28 


Read Buffer 


3C 


Read Capacity 


25 


Read Defect 


37 


Data 




Read Long 


3E 


Reassign Blocks 


07 



Formats Target media into liiitiator address^le logic blocks. Defect 
sources include P, D, Mid G lists (no C list). When formatting, it is 
recommended that the iJaitiator not include a D list (FMTDAT=0), 
However, if the Initiator does include a D list, it mij^t be in the physical 
sector format or bytes from index foimat. The Target uses an interleave 
of 1 regardless of the value in the Interleave field. 

Requests Target to send parameter information to the Initiator. 

Enables Initiator to specify media, logical unit, or device parameters to 
the Target. 

Enables Target to report its media, logical unit, or device parameters to 
the Initiator. 

Requests Target to transfar data to Initiator. Relative Addressing not 
supported (RELssO). 

Used with WRITE BUFFER command to test Target's data buffer. 
Recommend executing RESERVE command to guarantee data integrity. 

Enables Initiator to request information regarding the capacity of a 
logical unit. Use of PMI bit supported. Relative Addressing not 
supported (REL=0). 

Requ^ts Target to tr^isfor media defect data to Initiator. Target 
retunm P, G, or F-l-G lists in ph^ical sector or bytes from index format. 

Requests Target to return the header, data field, and ECC bytes of one 
logicid sector. 

Requests T^'get to reassign defective logical blocks to an area on a 
logical unit reserved for this puriKJse. It is recommended that the defect 
list contain only one defect location per commMid. 
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Command 



Table 3-1. Supported SCSI Commands (continued) 

Opcode Description 

(hex) 



Release 
Request Sense 



17 
03 



Reserve 


16 


Rezero Unit 


01 


Seek 

(6-byte) 

(10-byte) 


OB 
2B 


Send Diagnostic 


ID 


Start/Stop Unit 


IB 


Test Unit 
Ready 


00 


Verify 


2F 


Write 

(6-byte) 

(10-byte) 


OA 
2A 


Write 
And Verify 


2E 


Write Buffer 


3B 


Write Long 


3F 



Releases previously reserved logical units. Third-Party Release 
supported. Extent Release not supported. 

Requests Target to transfer sense data to the Initiator, including: Sense 
Key (0-6,BiB)» Additional Sense Code, and Device Errors. The Bit 
Pointar and Field Pointer fields are not used. Only the Extended Sense 
Data format is supported. 

Reserves logical units for use by Initiator. Unit and Third-Party 
Reservations are supported. Extent Reservations are not supported. 

Requ^ts Target to perform a recalibrate and then to seek to logical 
address 0. 

Requests Target to seek to a specified address. Target returns GOOD 
status when seek is complete. 

Requests Target to perform diagnostic self- test. If self- test fails, Check 
Condition status Indicates that results are available via REQUEST 
SENSE command. 

Requests Target to enable or disable the logical unit for further 
operations. The imnwdiate bit on START is supported. 

Checks Target spindle for proper speed. Target returns GOOD status if 
spindle is up to speed. 

Requ^ts Target to verify the data written on the media by performing 
a selectable ECC check. Relative addressing not supported. (REL=0). 

Requests Target to write the data transferred by the Intitiator to the 
media. Relative Addressing not supported (REL=0). 

Requests Target to write the data transferred by the Initiator to the 
media, then do an ECC verify of the data that was written. Relative 
addressing not supported. (REL=sO). 

Used to test the Target *s data buffer. To avoid possible data 
corruption, it is recommended that a RESERVE command be executed 
prior to the WRITE BUFFER command. 

Requests Target to write one complete logical sector including header, 
data, Mid ECC fields. 
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Functional 
Description 



TMs section provides a ftinctioaal description of the 
HP 97556/58/60 disk drives. 



Disk Format 



The head/disk assembly (HDA) <x>ntains six (97556), eight 
(97558), or ten (97560) disks (see figure 3-1). The bottom 
disk surface on each drive is reserved for servo code* The 
remaining disks provide two data surfaces with a single 
read/write head accessing each surface. 

Each data surfece contains 1680 (97556) or 1962 (97558/60) 
physicd tmdcs. Eight of these timcks are reserved for use 
as spares, one track is reserved for defect list storage, and 
one tmdt is used for maintenance. This leaves a total of 
1680 (97556) or 1952 (97558/60) timcks available for user 
data. Figure 3-2 displays the physical allocation of the 
tracfe on the media. 



Sector Format 



The smallest directly addressable storage area on a data 
surface is a sector. Accessing a sector is accomplished w^hen 
the controller specifies the address of the cylinder, head, 
and sector. The 97556/58/60 product support variable 
length sectom. Sector size is set with Parameter Page 03H 
of the Mode Select Command. 



Addressing Structure 



All addressing between the disk drive and the host is 
logical. The drive's embedded controller converts the logical 
block address into the appropriate physical address (i.e. 
cylinder, head, sector), allowing for any sparing opemtions 
that have been performed. To support multiple bloci sizes 
greater than 744 bjrtes^ the drive automatically blocks and 
deblocks the physical sectors into the currently specified 
logical block size. 
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Error Correction Code The HP 97556/58/60 Series of disk drives use a 

Reed-Solomon error correction c(^e (ECC) for detection 
and correction of data errors. During a write operation, 
the ECC function generates 18 bytes of ECC information, 
and writes the information into the ECC field as the 
sector is written. During a read operation, the controller 
generates an 18-byte code from the data field being read, 
and compares it to the ECC field created during the write 
operation. If the 18-byte code differs from the ECC field, a 
data error is detected and the ECC field is used to correct 
the data. 

The ECC function is enabled or disabled via the OCR 
(Disable Correction) bit in parameter page Olh of the 
MODE SELECT command. When enabled, the ECC 
algorithm divides a sector's data field into three interleaves, 
or rows, with a selectable correction factor of one, two, or 
three bytes per interleave. Mathematically, this converts 
to a maximum burst size of 72 bits per sector. However, 
the maximum number of bits that is guaranteed to fit into 
nine contiguous bjrtes is 65. Therefore, if an error burst 
longer than 65 bits fals exactly within the boundaries of 
nine contiguous bytes, it will be corrected. If it spreads 
across more than nine contiguous b3i:es, it will be flagged as 
unrecoverable. 

The number of bytes that will be corrected in an interleave 
is selectable via the Correction Span field in parameter 
pa^ Olh of the MODE SELECT command. The Correction 
Span field value is stated in bits-per-sector. The ECC 
algorithm converts this value to bytes-per-interleave by 
dividing it by 24 (8-bits per byte times three interleaves) 
and rounding it up to the nearest byte value. 

The error correction capabilities of the ECC function are as 
follows: 

■ Unrecoverable Data Error Rate: less than 10 errors in 
10^^ bite tmnrferred (using a correction span of 72 bite 
per sector). 
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■ Recoverable Error Rate: less than 10 errors in 10^^ 
bits tran^erred. (using a correction span of 24 bits per 
sector) 

Cyclic Redundancy Check (CRC) 

ECC is aided by a non-selectable 2-byte cyclic redundancy 
check (CRC) to decr^ise the probability of error 
mii^orrection. WMk the con^ion span set to 72 bits, 
if a random error distribntion is assnmed, the calculated 
probabilities of error misdetBction and miscorrection are as 
follows: 

■ Probability of misdetection (an error exists, bnt ECC does 
not recognize it) is ImM than 1 x 10"^^. 

■ Probability of miscorrection (an error is detected, bnt is 
improperly corrected) with CRC is less than 1x10"^^. 

Sparing Track sparing is implemented for tracks with one or more 
defective sectoi^. Cross-head tmck sparing is supported 
ont of a single spare tra^ pool. This allows for one or 
more surfaces to have a higher than normal number of 
spare opemtions without loss of drive operation. Spare 
tmck access is via a RAM lookup table with no seek to 
the defective track to provide for high performance and 
reliability. 



Look Ahead Reads 



The JjKk Aheid Read capabmty can improve the 
performance erf a drive doing sequential READs by 
prelcmding the buffer vntk tiie data most likely to be 
requested with the n^; READ command. After a READ 
command is received by the controller, the drive seeks to 
the proper location and loads the requested data into the 
buffer. While that data is being transferred to the host, the 
Look Ahead Read function continues to read beyond track 
boundaries until the buffer is Ml. If, in following READ 
requests, the hc^ lyd^ for subsequent blocks, they will 
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already be in the buffer, and the data will be returned to 
the host without the delay of a media access. 

If a new READ command requests data not contained in 
the buffer while the drive is performing a Look Ahead 
Read, the process is aborted, and the drive will immediately 
seek to the new location with minimal effect on access or 
transfer perfonnance. Filling the buffer with unrequested 
data has a lower priority than delivering requested data. 



Assembly 
Descriptions 



The ^semblies in the disk drive include the head/disk 
assembly (HDA) and the drive electronics/controller 
printed-circuit assembly (PCA). The sealed HDA contains 
the mechanical and electromechanical assemblies of the 
disk drive. The drive electronics/controUer PCA provides 
the SCSI interface and all electronic control over the HDA. 
The following par^raphs describe the major functional 
components of each i^sembly (see figure 3-4). 



Head/Disk Assembly 



the head/disk assembly (HDA) contains disks, heads, an 
actuator assembly, hmd interfece circuits, atmospheric 
controls, vibration isolators, and a spindle assembly. An 
aluminum casting provides the supporting structure for 
these parts. The entire assembly is sealed and is not field 
repaimble. 



Disks 

The dii^ are 130 mm (5.1 inch) diameter aluminum 
subi^rate with a sputtered thin-film surface. The disks 
are mounted on the spindle assembly in stacks of six (HP 
975^), eight (HP 97558), or ten (HP 97560 disks. Data is 
stored on both surfaces of all dii^ except for the bottom 
surfec^ of the bottom di^ which is reserved for servo 
information. 
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Heads 

Eleven (HP 975^), 15 (HP 97558), or 19 (HP 97560) 
tMn-film data kmA§ in tke HDA write and read user data. 

An additional bead in eaah nnit is nsed to reeover the servo 
information from the bottom stirfece of tbe bottom didc. 

Actuator Asseint)ly 

Mechanical portioning of the read/write h^ds is achieved 
using a Hewlett-Packard designed rotary actuator. Actuator 
current is supplied by the actuator driver, which amplifies 
position information from the servo drcuits. A shipping 
latch captures the h^ds at the inside diameter of the disks 
(away from user data) whenever power is removed from the 
disk drive. This prevents the actuator from moving over 
data until power is apphed to the disk drive. At power-on, 
the processor releases the latch, allowing normal movement 
of the h^uls. 

Head Interface 

The hmd interface circuits process the data signals 
tmnrfferred between the rmd/write heads and the drive 
electronics/controller PCA, These ICs include write drivei^ 
which pK>vide the nec^ssaiy current to the heads during 
write opeimtions. 'Bmi pi^ynplifiei^ amplify data read 
from the disk before teansferring it to the read/write 
circuit on the drive electo^nics/controller PCA. Additional 
functions performed by the h^id interface indude head 
sel^^on and write control. 

Atmospheric Conb-ols 

The atinoi^heric controls in tiie HDA consist of a breather 
system and a redrcidating filter. The breather system 
B%mMzm. air presmire within the HDA to ambient air 
pressure. A b^th^* filter prevents contaminants from 
entering the HDA, The rmrculating filter maintains a low 
particle count within the HDA. 
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Vibration Isolators 

The HDA is mounted on vibration isolators to protect it 
from mndom external vibrations. 

Spindle Assembly 

The spindle assembly provides the mechanical mounting 
for the disks. The spindle rotates on a bearing i^stem and 
is driven by an "in hub" brusUess dc motor. The 3-phase 
drive current for the motor is supplied by the spindle driver 
circuit on the drive electronics/controller PCA. Three 
Hall-effect sensors, mounted on the spindle assembly, 
provide feedback signals to the spindle control electronics 
for coarse speed and phase switching control. 



Block Diagram 



Refer to figure 3-1. The drive/electronics PCA controls 
the operation of the drive, including head positioning, data 
transfer, spindle speed, and pov^er distribution. 



SCSI Interface 



The SCSI Interface is the direct electrical interface between 
the SCSI channel and the drive electronics. It handles all 
SCSI timing and protocol, and transfer of commands, status 
and coni^guration information. 

The SCSI interface handles SCSI protocol without 
intervention from the microprocessor, and is capable 
of automatically controlling the proper sequence of bus 
phases involved in each transaction. FuU arbitration 
and disconnect/reselection are implemented by the SCSI 
interface. 
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RAM Buffer 



The RAM Buffer contains 128-kilobytes of static RAM. All 
data limnsferred between the hcM and the disk must pass 
through the RAM buffer.It is prolBCted by an additional 2 
bits of parity for each 16-bit word transferred by the DMA. 



Disk Controller 



The disk controller coordinates the flow of data by 
interleaving RAM accesses between the SCSI interface 
and the di^ controller. It contains a DMA section which 
controls the tmnrfer of data between the SCSI interface, 
the buffer RAM and the di^ controller. The DMA accesses 
the 128-Mlobyte static RAM buffer to match the transfer 
speeds of the SCSI interface and the di^ controller. 

The disk controller also performs error checking on data 
being tmnsferred from the disk to the RAM buffer and 
genemlBS ECC on data tmnsferred from the RAM buffer to 
the disk. The data controller also does header veritication 
during read/write operations. 



Data 
Encoder/Decoder 



The primary function of the Data Encoder/Decoder is to 
convert between the NRZ (Non Return to Zero) data/clock 
present on the SCSI Channel and RLL (Run Length 
linuted, 2-7) data tr^irferred to and from the disk surface. 
This includes sector length and content information 
provided by the hcM during format operations as well as 
data transfers during normal Read and Write operations. 



Microconfroller 



The micrwontrc^er used on the drive/electronics PCA 
is an 80C196 single-chip deidce operating at 10 Mhz. 
The micrc^ntroUer is respoimble for decoding incoming 
SCSI commands, controlling the servo processor and the 
read/write circuitry, and managing the head alignment 
function. 
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Servo Processor 



The servo processor provides ind^ and start-of-sector 
timing signals, and contarols actuator movement, motor 
spin-np and speed control, and ^rnchronized spindle 
operation. Actuator movement control consists of 
track*to-track seeks, tarack following, and correction for both 
DC and repeatable AC errors. Motor spin-up and speed 
control consists of regulated drive motor current modified 
by information derived from the dedicated servo surface. 
Synchronized spindle control is derived from an external 
sync input that is compared to position information from 
the disk surface. 



Head Interface 



The head interface processes the data signals 
transferred between the read/write heads and the data 
encoder/decoder. This indudes head selection, providing 
analog write current to the heads, and amplification and 
conversion of impulses from the heads to RLL data. 



Actuator Driver 



The actuator driver provides the current necessaiy to 
operate the actuator assembly. The driver amplifies the 
control information provided by the servo processor, and 
out|)uts the resultant current to the actuator. 



Servo Timing 



The function of the servo timing circuit is to amplify and 
convert impulses from the servo head to position and 
rotation speed information for the servo processor. 



Spindle Motor Driver 



The spindle motor driver provides 3-phase current to 
start, drive, and control the speed of the in-hub spindle 
motor. HaU-effect sensors mounted on the spindle assembly 
provide feedback for phase switching control. 
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Power Distribytion Tli€ 45 and +12 ¥dti^^ prodded by mk mberml dc power 

supply am' dstributed to the ipindle motor driver, actuator 

drrir^,.,a3mlc^ amplifiefs, ^^id #gital droiitiy, A reset 
output ilerti the other mw^U when power-on occurs and 
when power is l^^ i^h dituit responds in a predefined 
manner to the reset condition* 
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Figure 3-1. Drive Addressing Structure. 
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Figure 3-2. Track AUocatioE. 
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Figure 3-3* Formatted Physical Sector Allocation. 
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